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1. INTRODUCTION 

An im|M>rtanl now acitnu^nt of the transport 
iiuiiistry is oinor]i*in|* in the Unilocl Stales. I« 
at. 1 opted it will play a vital role in meeting 
America's urgent energy requirements without 
public subsidy^ tax relief, or federal grants. 

It is a proven technology, ideally suited to 
transport of an abu ndant energy resource over 
thousands of miles to energy- short industrial 
centers and at more than competitive costs. 

It is an "idea whose time has come. " the 
loal slurry pipeline, a coal delivery system de- 
signed to link plentiful west'^rn coal reserves 
with electric power plants in the Midwest. Mid- 
south. Southwest and Far West regions, much 
as oil and gas are now moved by the SOO. 000 
mile network in this countiy. 

Will If i vi'ly !•* I lie |••••leral piiblit , 

llif slurry pipHiiie « oii% ept li.is lifeii an iiii|Mftrlant 
l>*krt ol ilu* world's . omnuHlily transportation 
picture for many years. In fact, the first U.S. 
coal slurry patent was granted in 1891 to 
Wallace C. Andrews, who had exhibited a working 
model of his slurry pipeline system at the 
Columbia World's Fair in Chicago in 1890 and 
constructed a pilot plant in New York City. 

The first practical applii tion to contempo- 
rary transportation requirements came in 19S7 
when the Ohio Coal Pipeline began operations. 

This system ran successfully for six years. Its 
economical operation had served to force down 
rail rates for coal deliveries from that part of 
the country, 

Othc*r slurry pipelines around the world in 
over 14 rliffereiil lo«ations have proven to bo a 
most ei oiiotiiiral ttielhcul for transporting other 
important raw materials such as copper, magne- 
tite and nickel ore. One such pipeline has been 
operating since IffZ in California's Gold Country, 
pumping limestone slurry 17. 6 miles from 
Flintkote Company's Cataract quarry to its 
Calaveras Cement Division plant at San Andreas. 

Completely hidden from view, the Calaveras 
pipeline t ansports the slurry silently, safely, 
and reliably while preserving the beauty of its 
Mother Lode setting and eliminating the need for 
large numbers of trucks to haul the limestone. 


Consumers in Southern California also bene- 
fit from the best example of coal transport effi - 
ciency in the United States. The lUack Mesa 
pipeline, which is the world s longest coal slurry 
pipeline system in operation carries five million 
tons of coal a year from northeast Arizona to the 
Mohave power plant in southern Nevada, a dis- 
tance of 273 miles over rough and mountainous 
terrain. 

Operated for Southern California Edison, 
this pipeline has been in continuous use since 
1970. 

This system's track record has been ex- 
cellent. Jack K. Horton. Chairman of the Board 
of Southern California Edison, has stated. • . 
our experience to date indicates that the Black 
Mesa pipeline has transported coal to the Mohave 
Plant at a cost benefit of nearly 50 percent below 
that of alternative transportation costs." 

lit* .iIhi> pifiiili*fl out tlial fr,*iti llit* liiiit* llit* 
pipeline began lomiiicrcial operalion i*n 
November 1. 1*^70. it has demonstrated a relia- 
bility factor of better than 99 percent. 

Simplicity is the coal slurry pipeline's chief 
asset. The 2" x 0’ coal is received from the 
mine, cleaned, crushed and then mixed with 
water to be pipelined to its destination. In all 
respects the pipeline construction itself is con- 
ventional, including the pumping stations which 
use standard off-the-shelf equipment items. 

At the discharge end. the coal is dewatered 
by centrifuge. The water is clarified and used 
in the cooling tower circuit. The coal is de- 
livered by belt and is utilized in the boiler, much 
as rail coal would be. 

II. CALIFORNIA MARKET POTENTIAL 

In California, as elsewhere in the United 
States, electric utilities are seeking other fuel 
sources to replace dwindling reserves of natural 
gas and high- priced imported oil. Nuclear 
power, which initially seemed to be such a 
bright prospect, has dimmed in the face of in- 
costs and regulatory delay, 

A recent study undertaken by the Office of 
Technology Assessment (OTA), the research 
arm of Congress, has forecast that the demand 
for coal m California will grow from less than 
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one million tone per year in 19 BO to V} million tons 
annually in the year ^QtiO* Much of this coal is 
expected to come from distant reserves in Utah 
and Wyoming* traversing mountain and deserts 
to reach urban and industrial centers. 

The study also looked at several movements 
of coal to markets throughout the Western states 
and reached some pertinent conclusions including: 
pipelines are liiore economical than rail for long- 
distance* large ^quantity hauls; for other situations, 
pipelines are competitive on a case-by-case basis. 

in citing a hypothetical case wherein slurry 
and rail coal transportation were directly com- 
pared on a routing between Wyoming and Texas 
the OTA found in this long-distance, large -quantity 
(35 million tons a year) example that slurry was 
definitely the better way on several counts. 

The study reported that the most direct rail- 
road routing possible in this sample case- -from 
Gillette. Wyoming to Houston- -would be 1*584 
mites, compared to only i, 170 miles for a slurry 
pipeline to connect the two potu:'t« Covering that 
additional 40C plus miles vosu. oiouey. of course, 
and the sheer distance advantage tuc slurry pipe- 
line would have, in addition to the many other 
cost-effective factors In favor of the pipelines* 
resulted in a significant bottom-line finding by 
the OTA. 

this hypothetical case, the OTA study re- 
ported that the per -ton cost of moving coal by 
pipeline over the Wyoming- Texas routing would 
be $6. 50. compared to $9.10 by rail. It is this 
kind^o/ dramatic cost difference which begins to 
make economic sense for the shipmctt of coal by 
slurry pipeline- -in the minds of utiK^’les, indus- 
trial users and. most importantly, the ultimate 
consumer. 

In another hypothetical case, the OTA made a 
comparison from Utah to California and found 
that an equivalent rail routing would be 30 per- 
cent longer rhan pipeline and would require re- 
placement of 25 percent of the present rail system 
to meet new operating requireme. ^ However, 
in this case, which would involve < : shipment of 

only 10 million tons of coal a yeai over a much 
shorter distance from Price. Utah to Barstow. 
California, the per ton shipping cost favored rail, 
pointing up the fact that pipelines are superior 
over the long haul involving large quantities. Even 
with the shorter distance involved in the Utah- 
Californta case (684 miles by rail. 522 miles by 
pipeline) we are confident that the cronomics 
would have favored pipeline if the amount of coal 
to be shipped was significantly larger. 


in. SLURRY TECIIN0!.0C;Y - NEW 
iCFKiciKNt:n*:s 

By way of background, the electric utility 
industry from 1925 to 1970 maintained a remark- 
able stability in its rates brought about by effici- 
ency of power generation. In fait, the %'loilrii - 
ity rates for residential consumers actually de- 
creased H percent during this period, while the 
Consumer Price Index rose 500 percent. 

By building ever larger and more efficient 
power plants, less fuel was needed to produce a 
given quantity of electricity. Enormous gains in 
the size of the boiler units kept the cost of kilo- 
watt hours extremely stable ov^r a long period 
of time. 

In the 1970's. however, generators began 
reaching practical sise limits and formerly pre- 
dictable fuel costs began soaring. Western coal 
reserves have emerged as an abundant and rela- 
tively inexpensive energy source which can ome 
again restore stability to the cost of kilowatt 
hours. 

The key to economical use of Western coal 
lies in transportation costs which will run as 
high as 70 percent of the delivered cost of fuel. 
For this reason, coal slurry pipelines offer the 
technological breakthrough in economies of scale 
necesary to transport coal over long distances 
while maintaining reasonable electric rates. 

In the Far West, with substantial distances 
between coal reserves and the end-use*, the 
economies of scale gain added significance. As 
proven time and time again, the larger the sys- 
tem, the more competitive the pipeline over rail 
tran<«port. This conclusion has been confirmed 
b/ 'Ue previoosly mentioned OTA study. 

In contrast there is practically no economy 
of scale for the railroads which will carry the 
burden of most coal transport. A unit train set 
of 110 cars at 100 tons per car will move 11. 000 
tons per trip. If a trip takes five days one way 
for a 1,000-mile movement, then by definition 
one train set would move about 400, 000 tons per 
year. Additional tonnage above this level merely 
calls for additional train sets. 

Pipelines in general enjoy a much lower in- 
flation sensitivity than rail transport because 70 
percent of its costs are fixed. Once the pipeline 
is installed, only 30 percent of operating ex- 
penses are subject to increases in the cost of 
labor, clectrit power and supplies. 

In the case of rail, the reverse is true. Be- 
tween 75 and 80 percent of its costs are variable 
with inflation. For instance, more than half of 
rail expenses are tied to the cost of labor and 
are consequently subject to the volatile impact 
of labor disputes and strikes, not to mention 
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higher operating and maintenance expenses. 

Pipeline*' use about one> eighth the labor, 40 
percent less steel over a 30 ^ear period and, for 
items such as supplies, two to three times less 
the dollar aniotinl per ton of coal moved. 

Pruditclinn in the Western coal reserves is 
fo. ecast to jump by at least 300 percent between 
now and 19**0. The OTA study estimates that by 
19H5, the railroads will need to acquire 9, lOO 
locomotives, "97,000 new coal cars and 3S0»000 
other freight cars to meet expanded coal delivery 
requirements. 

Additional expenditures to upgrade badly-deter* 
iorated rails, roadbeds and grade cros sings for 
which the railroads are seeking substantial gov- 
ernment subsidies --clearly make it impossible 
for the ;ailroads to handle so * h massive under- 
taking «)ii an economic basis. 

In the western states, coal slurry pipelines 
are expected to carry about 2S percent of total 
coal traffic by the turn of the century, thereby 
pr(»viding an urgently ncede<l and eionomicai 
supplement to rail transport. 

IV. ENVIRONMENTAL BENEFITS 

Environmental considerations present another 
powerful argument in favor of coal slurry pipe- 
lines in such states as California which are 
fighting to preserve the inherent beauty of the land. 
The slurry system is underground, it is silent 
and invisible, and it doesn't disturb nature or 
interfere with the lives of people in the region 
where it operates. Pipeline construction is brief 
and the land is restored to p oductive use. 

Those positive factors are weighed against the 
unpleasant side effects of steady coal train 
traffic through communities. For example, the 
Burlington Northern has estimated that by 1980 
it will he operating K4 coal trains a day. includ- 
ing returning emoties. over the fo .r routes out 
of the Powder R^ver Basin in Wvoming. If even- 
ly divLd c’ among the four routes, this adds up to 
mile long unit trains moving along the rails at 
one-’iour interv?*s, day and night, constantly 
interrupting the flow of automobile and pedestrian 
traffic and interfering with emergency services 
across the tracks which bisect many Western 
communities. The noise, vibration, the dust, 
and smoke will also have their impact. 

V. HEALTHY COMPETITION 

When all pros and cons of the coal slurry pipe* 
line are taken into consideration, the introduction 
of healthy t ompet.tion might well be the system.’s 
chief contribution to the Western states. Lacking 
even barge competition. Western carriers have 
been able to charge jus* about what they choose 
to transport coal. As slurry pipelines are built, 

RKPRODUClBn.riY OP THE 
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railroad management will have to consider com- 
petitive forces in setting their rat*'*^. just as tn 
other parts of the country. 

In recent years, utilities have been experi- 
encing difficulties w: .i the railroads during 
tariff negotiations. For instance, several 
utilities have lawsuits against the Burlington 
Northern necessitated by the "take it or leave it" 
attitude engaged by that railroad in setting 
tariffs. A utility executive, in a sworn staicment 
before the ICC, summed up his frustration with 
BN*s "arbitrary incr'^ases above and beyond 
escalation, " by saying, "Certainly, it is not 
inflation. Unreasonable exploitation of a mono- 
polistic advantage is undoubtedly a more realis- 
tic explanation. " (ICC Docket No. 36719) 

The injection of coal slurry pipelines into 
this monopoly wi.l provide the head-to-head 
competition which will force the lilroads to 
adopt a more equitable rate-making posture 
and result in savings for Western consumers. 

One clear perspective on how this might 
come about was voic^'d rect.'.*^lv by Betty Jo 
Christian, Vice Chairma.i of the Interstate 
Commerce Commission. In a oublic address 
she stated: 

"It is worth noting that there is one potential 
pricing restraint of major proportions currently 
looming over the developing W'estern coal market. 
I am speaking, of course, of the proposals for 
pipelines to carry coal in slurry form from the 
Western mines to large utility and commercial 
users. " 

Ms. Christian continued: 

"The exibvcnce of a competing form of 
transportation for Western coal would put the 
whole subject of railroad rates on coal in an 
entirely different context. . . The situation as it 
exists today (is that) the railroads possess a 
virtual monopoly over large-scale, long dis- 
tance coal traffic --and I can only offer the cavaat 
that, if and when slurry pipelines make their 
appearance, our entire approach to railroad 
rate-making will have to re-examined." 

Ms. Christian has put her finger on o’" of 
the key poin*s in the pipeline versus r«.il debate: 
From ar» economic standpoint alone the railroads 
cannot be allowed to continue their dictatorial 
stranglehold on the movement of coal in this 
country. 

VI. THE ETSI PIPELINE 

Movement of voal from the Wv'stern reserves 
via slurry pipeline will he achieved by P'ncrgy 
Transportation Systems Ire. Plans are well 
underway for a 1400-mile pipeline from th'* 
Powder River Basin coal fields in Wyoming’ to 



uttlitv ai.H indiisK trial cuatoi>%ers in the Midaon^h 
reitton, %»lt\nvktK »/ tern;inatin|> on the MtsaibSippi 
River in ArVar* as and ?^uisiana« 


This region, which has been dependent upon 
natural gas :cr decades, is experiencing the 
pressures of disappeatini: gas reserves and 
sharply higher prices tor imported oil. Plans to 
convert from oil and natural ;*a« to coal as fuel 
CwC electric generating facilities makes coal 
slurry transport an iacreasingly attractive alter* 
native, not only for the Midsouth but Cor 
California as well. 

The K rSI pipeline will iti.* fiiwtnccd entir^'ly with 
private lamtal and will r«*tiutre no government 
financial support* It will ship ^5 million tons of 
coal an-mally under long* term contracts with 
custon»ers along the route. A maj.^r customer is 
expected to be Middle Scuth Utilities. whicU 
op< rates an esetensive electric generating system 
in that area. The pipeline also has the flexibility 
to adapt for deliveries to other utilities and for 
tratis*s«itinitent by barge for .leli vertes on the 
lower Mississippi. 

Important economic beneCits v.'l avcruc to 
consumers along the route. It is estimated that 
a typical 750 megawatt generating unit can save 
about SI to $1. 5 billion in transportation «'osU by 
using a coal pipeline for 10 years. The *"T5I 
pipeline has the capacity to supply 10 such units, 
for a potential saving of S10*l^ billion. 

With the implementation of the ETSl system, 
coal slurry pipelines urill be given a chance to 
prove their worth in ihc .uarketplace. As the 
benefits of this mode of transportation itecomr 
more w*del' lecognixed. we project that more 
states will opt to include the coal slurrv pipeline 
in thc^ir list of lop enc rgy - relalvd priorities, 
including t'alitornia. 

tlertainl> the Mtaliilily of pi|K'!ine «osts over 
tiiKv will «io BiMteh to |»ermil stable energy prices. 
w*hivb in turn will allow ^ r manufactured products 
to be c« petitive in tl.e world market, and to 
reduce our dependence on foreign oil which w*ill 
improve our trade balance and the value ot our 
d.#Uar*.at home and overseas. In the long run. 
the ultimate beneficiaries will be the public and 
.he taxpayer, adding impetus to the widespread 
acceptan«.e of an idea whose time has come. 
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